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Abstract 

The present invention relates to a coupling structure of a driving shaft and a 
hub of a washing machine in which a laundry operation is performed while a tub is 
rotated. According to the coupling structure of the present invention, a coupling hole 
is formed at an upper side of the driving shaft, and the hub is formed with a 
protrusion which is tightly inserted into the coupling hole. In a positioning state that 
the protrusion is inserted into the coupling hole, a screw is fastened into a screw hole 



so as to couple the driving shaft and the hub. When the driving shaft and the hub 
are coupled by the screw, the protrusion and the coupling hole function to position 
the driving shaft and the hub and also to transmit rotational torque. 

Description of Drawings 

Fig. 1 is a cross-sectional view of a conventional washing machine using a 

clutch. 

Fig. 2 is a cross-sectional view of a conventional direct motor connection type 
washing machine. 

Fig. 3 is an enlarged cross-sectional view showing a conventional coupling 
structure between a driving shaft and a hub. 

Fig. 4 is a cross-sectional view showing a coupling structure of a driving shaft 
according to the present invention. 

Fig. 5 is a cross-sectional view showing a protrusion structure according to 
another embodiment of the present invention. 

Fig. 6 is a cross-sectional view showing a structure of a coupling hole 
according to another embodiment of the present invention. 

<Detailed Description of Main Elements> 

30: driving shaft 34, 34a, 34b: coupling hole 

40: hub 42, 42a, 42b: protrusion 

50: screw 

Detailed Description of the Invention 

The present invention relates to a coupling structure between a driving shaft 



and a tub of a washing machine, and more particularly, to a coupling structure 
between a hub and a driving shaft for transmitting power to the tub, in which the 
driving shaft and the hub are selectively formed with a coupling protrusion and a 
coupling protrusion so as to facilely perform positioning of the driving shaft and the 
hub and transmitting of power. 

Fig. 1 shows a structure of a conventional washing machine in which power is 
selectively transmitted to the tub or pulsator by using a clutch. As shown in Fig. 1, 
the conventional washing machine using the clutch includes an outer tub 4 which is 
fixedly supported in an outer casing 2, an inner tub 6 which is rotatably supported in 
the outer tub 4, and a pulsator 8 which is independently and rotatably supported at a 
lower side of the inner tub 6. Laundry is put into the inner tub 6 and then washed. 
The laundry operation is performed by the pulsator 8 provided at the lower side of the 
inner tub 6. The pulsator 8 or the inner tub 6 is rotated by a pulsator shaft 10 or an 
inner tub shaft 12 that the power is selectively transmitted by a clutch device 14. 

The clutch device 14 is provided at a lower side of the outer tub 4 so as to 
selectively rotate the pulsator shaft 10 or the inner tub shaft 12, and rotational force 
of a driving motor 16 is transmitted to the clutch device 14 through a belt driving 
device 18. The power from the driving motor 16 is selectively transmitted to the 
pulsator shaft 10 or the inner tub shaft 12 by the clutch device 14. In the laundry 
mode, the pulsator shaft 10 and the inner tub shaft 12 are rotated at the same time 
and thus the pulsator 8 are the inner tub 6 are rotated at the same time to perform a 
spin-dry process. 

However, in the conventional structure, there are many problems due to the 
clutch device 14 for selectively transmitting the rotational force of the motor 16 to the 



pulsator 8 or the inner tub 6. Substantially, since the clutch device 14 has a very 
complicated internal structure, the number of parts is increased and the assembling 
processes are complicated. Thus, there are some problems of increasing of the 
fabricating cost and making it difficult to maintain it. 

To solve the above problems, there has been proposed a washing machine 
disclosed in Korean Patent No. 15706, in which the tub is directly rotated without the 
clutch device. Fig. 2 is a schematic view showing a structure of the washing 
machine of the above-mentioned type. As shown in Fig. 2, the washing machine 
includes an outer tub 21 which is fixedly supported in an outer casing 20, a washing 
tub 22 which is rotatably supported in the outer tub 21, and a driving shaft 26 for 
directly rotating the washing tub 22. The driving shaft 26 directly rotates the 
washing tub 22, and thus the washing tub 22 can be rotated in the forward and 
reverse directions so that the laundry in the washing tub 22 is washed. A motor 
portion 28 disposed at a lower side of the driving shaft 26 is used as a driving source 
for rotating the driving shaft 26. In other words, a rotor (not shown) of the motor 
portion 28 is connected to the lower end of the driving shaft, and thus the driving 
shaft 26 is directly rotated by the rotation of the rotor. And the washing tub 22 is 
comprised of a body portion 22a which is formed as a columnar side wall, and a base 
portion 22b which forms a lower side portion of the body 22a. 

In the coupling relationship between the driving shaft 26 and the washing tub 
22, the driving shaft is coupled to a hub 24 to as to be capable of rotating together, 
and the hub 24 is coupled to the base portion 22b so as to be capable of rotating 
together. Thus, the driving shaft 26 can rotate the washing tub 22 in the forward and 
reverse directions. The coupling between the driving shaft 26 and the washing tub 



22 is achieved so that a flange portion 26a formed at an upper end of the driving 
shaft 26 is fixedly coupled to a center portion of the hub 24 by using a plurality of 
fastening means 34 like a screw. And the coupling between the hub 24 and the 
washing tub 22 is achieved so that an end 24a of the hub 24 is coupled to the base 
portion 22b so as to be capable of rotating together by using a fastening means 32 
like a screw. The hub 24 formed by aluminum die casting functions to connect the 
driving shaft 26 and the washing tub 22 so as to be rotated all together, and the hub 
24 is also formed with a rib 24b for forming a predetermined air gap at a lower central 
portion of the hub 24 in order to prevent water from being permeating into the driving 
shaft 26 when performing the laundry operation. 

And an insulator 30 is interposed between the base portion 22b and the hub 
24. The insulator 30 prevents the washing tub 22 made of stainless steel from being 
contacted with the hub 24 formed by the aluminum die casting and also functions as 
a pump for forming a water flow toward a central portion of the washing tub 22, as 
indicated by an arrow in the drawing, when the washing tub 22 is rotated. 

Fig. 3 shows in detail the coupling structure between the driving shaft 26 and 
the hub 24. As shown in Fig. 3, a screw hole 24a is formed at a corresponding 
portion of the hub 24, and other screw hole 24b is also formed at the flange portion 
26a of the driving shaft 26 corresponding to the screw hole 24a. A thread is formed 
at an inner circumferential surface of each of the screw holes 24a and 24b so as to 
fasten a screw 34, and the screw 34 is fastened through the two screw holes 24a and 
24b. At this time, a washer 34a is interposed between a lower surface of the screw 
34 and an upper surface of the hub 24. 

An inner diameter of the screw hole 24a of the hub 24 formed by the 



aluminum die casting is formed to be slightly larger than an outer diameter of the 
screw 34, and thus the screw can be fastened into the screw hole 26b of the driving 
shaft 26 in the status that the screw passes through the screw hole 26a. Then, in 
the status that the driving shaft 26 is completely coupled to the hub 24, the power is 
transmitted from the driving shaft 26 to the hub 24 through surface pressure applied 
to the hub 24 by the screw 34. 

However, as described above, in a direct motor connection type washing 
machine in which the washing tub 22 is rotated through the hub 24 by the driving 
shaft 26, it is apprehended that the screw 34 may be released due to a repetition of 
the forward and reverse rotation of the washing tub 22. If the screw 34 is released, 
the coupling pressure for driving the hub 24 is substantially released and thus there is 
a problem in the transmission of the rotational force. If the surface pressure applied 
to the hub 24 by the screw 34 is released, the rotational power can not be exactly 
transmitted, and also there is the possibility that backlash occurs upon the forward 
and reverse rotation and the thread of the screw 34 is damaged. That is, a trouble 
occurs in the rotation of the washing tub, and this deteriorates reliability of the 
product. 

However, in a conventional assembling process of the hub 24 and the driving 
shaft 26, the screw 34 has to be fastened in a status that the screw hole 24a of the 
hub 24 and the screw hole 24b of the driving shaft 26 are coincided with each other. 
Therefore, relative positions of the hub 24 and the driving shaft 26 have to be exactly 
set and then the coupling process has to be performed in this status. However, in 
the case that the assembling process is performed only in the status that the relative 
positions are exactly set, the productivity may be reduced. If it is possible to easily 



set the relative positions of the hub 24 and the driving shaft 26, the problem can be 
solved. 

Technical Objects of the Invention 

Accordingly, an object of the present invention is to provide a coupling 
structure for reliably securing power transmission between a driving shaft and a tub 
of a washing machine. 

And, another object of the present invention is to provide a coupling structure 
between a driving shaft and a tub of a washing machine, in which relative positions 
can be facilely set, thereby increasing the productivity. 

To achieve the above objects, the present invention provides a coupling 
structure of a driving shaft in a tub rotating type washing machine, comprising a 
driving shaft for transmitting rotational force; a hub for transmitting the rotational force 
from the driving shaft to a tub; a fastening means for fastening the driving shaft and 
the hub; and a positioning means for positioning the driving shaft and the hub when 
coupling the driving shaft and the hub. Due to the coupling structure, it is possible to 
facilely position the hub and the driving shaft when coupling the hub and the driving 
shaft, thereby increasing productivity in an assembling process. 

As an embodiment of the present invention, the positioning means comprises 
a protrusion which is selectively formed at one of the hub and the driving shaft, and a 
coupling hole which is formed at the other side and in which the protrusion is inserted, 
and the rotational force of the driving shaft is transmitted by the protrusion and the 
coupling hole. Thus, the torque transmission between the driving shaft and the hub 
is performed by the protrusion and the coupling hole. 



As another embodiment of the present invention, the protrusion is formed into 
a conical shape, in which its end has a small diameter, and thus the protrusion can 
be facilely inserted into the coupling hole. And as yet another embodiment of the 
present invention, the coupling hole is formed into a conical shape, in which a large 
diameter is formed at a portion through which the protrusion is inserted, and thus this 
structure makes it possible for the protrusion to be facilely inserted into the coupling 
hole. 

Hereinafter, the preferable embodiments of the present invention will be 
described in detail with reference to accompanying drawings. 

Fig. 4 is a cross-sectional view showing a coupling structure according to the 
present invention. As shown in the drawing, the coupling structure according to the 
present invention includes a hub 40 having a protrusion 42 which is extended 
downward, and a driving shaft 30 having a coupling hole 34 in which the protrusion 
42 is inserted. A screw 50 couples the hub 40 and the driving shaft 30 in the status 
that the protrusion 42 is inserted into the coupling hole 34, so that the hub 40 and the 
driving shaft 30 can rotate all together. 

The coupling structure between the hub 40 and the driving shaft 30 using the 
screw 50 is the same as the conventional coupling structure. In other words, the 
screw 50 is fastened so as to pass through a flange portion 32 of the driving shaft 
and a corresponding portion of the hub 40, thereby coupling the driving shaft 30 and 
the hub 40. At this time, it is preferable that a washer 52 is interposed between the 
screw 50 and an upper surface of the hub 40 so as to disperse a surface pressure 
and also protect the hub 40. 



The protrusion 42 is formed at a lower surface of the hub 40 so as to position 
the hub 40 and transmit rotational force. Preferably, the protrusion 42 is integrally 
formed at the hub 40 when the hub 40 is molded. The driving shaft 30 is formed 
with the coupling hole 34 in which the protrusion 42 of the hub 40 is inserted. It is 
preferable that a clearance is not generated when the protrusion 42 is fitted into the 
coupling hole 34. Therefore, an outer diameter of the protrusion 42 is formed to be 
closely contacted with an inner diameter of the coupling hole 34 in such an extent 
that the protrusion 42 can be inserted into the coupling hole 34, so that a torque can 
be transmitted through the protrusion 42 and the coupling hole 34 when the driving 
shaft is rotated. 

Hereinafter, functions of the protrusion 42 and the coupling hole 34 will be 
described. As described above, in the washing machine of the present invention, 
the rotational force of the driving shaft 30 is directly transmitted to a tub through the 
hub 40, and thus laundry operation is performed by rotation of the tub. The 
protrusion 42 and the coupling hole 34 functions to transmit the rotational torque. 
That is, since the protrusion 42 is fitted into the coupling hole 34 so that an outer 
surface of the protrusion 42 is closely contacted with an inner surface of the coupling 
hole 34, the rotational torque is transmitted through the protrusion 42 and the 
coupling hole 34, when the driving shaft is rotated. And the torque transmission in 
the present invention has an advantage of providing reliability in transmitting the 
power comparing with the conventional coupling structure in which the total rotational 
torque is transmitted by the surface pressure of the screw 50. 

And the protrusion 42 and the coupling hole 34 functions to position the 
rotational shaft 30 and the hub 40 in order to fasten the screw 50. That is, in the 



coupling process of the rotational shaft 30 and the hub 40, the screw 50 is fastened 
to pass through a screw hole 44 of the hub 40 and a screw hole 36. In this situation, 
it is necessary to position the driving shaft 30 and the hub 40 so that the screw holes 
36 and 44 of the driving shaft 30 and the hub 40 are coincided with each other. 
Therefore, since the driving shaft 30 can be facilely positioned with respect to the hub 
40 by using the protrusion 42 and the coupling hole 34 of the present invention, it is 
easy to fasten the screw 50. 

Fig. 5 shows another embodiment of the protrusion. In the embodiment, the 
protrusion is formed into a conical shape, and thus it is further facile to couple the 
protrusion and the coupling hole. 

As shown in the drawing, the protrusion 42a of the embodiment has a conical 
shape in which a diameter is gradually reduced toward a lower side. Due to the 
shape of the protrusion 42a, it is further facile to insert the protrusion 42a into the 
coupling hole 34a. And if the protrusion 42a is completely inserted into the coupling 
hole 34a, an upper portion of the protrusion 42a is closely contacted with an inner 
surface of the coupling hole 34a so as to transmit the rotational torque. 
Substantially, since it is possible to completely transmit the rotational torque only 
when the upper portion of the protrusion 42a is closely contacted with the inner 
surface of the coupling hole 34a, it can be understood that the embodiment allows a 
part of the outer surface of the protrusion 42a to be closely contacted with the inner 
surface of the coupling hole 34a and also allows the protrusion 42a to be facilely 
inserted into the coupling hole 34a. 

Fig. 6 shows a coupling hole according to another embodiment of the present 
invention. In the embodiment, the coupling hole is formed into a conical shape so 



that the protrusion can be facilely inserted into the coupling hole. 

In the previous embodiment, the protrusion 42a has a conical shape, but in 
the. embodiment, the protrusion 42b has its original shape and the coupling hole 34b 
has a conical shape in which an upper portion of the coupling hole 34b has a large 
diameter. Therefore, according to the embodiment, since the protrusion 42b is 
guided through the upper portion of the coupling hole 34b having the large diameter, 
the protrusion 42b can be easily inserted into the coupling hole 34b. And in a status 
that protrusion 42b is completely inserted into the coupling hole 34b, a lower end of 
the protrusion 42b is closely contacted with a lower portion of the coupling hole 34b, 
and thus it is possible to exactly transmit the rotational torque. 

In the embodiments of the present invention, the protrusion is formed at a 
lower surface of the hub, and the coupling hole is formed at an upper portion of the 
driving shaft. However, the structure of the protrusion and the coupling hole may be 
selectively formed at the hub or the driving shaft. For example, it is possible that the 
protrusion is formed at an upper portion of the driving shaft and the coupling hole is 
formed, at the hub, and also a plurality of protrusions and coupling holes may be 
provided to transmit the rotational torque. . 

According to the present invention as described above, it can be understood 
that the rotational force of the driving shaft is transmitted by the coupling of protrusion 
and the coupling hole. (^^011^ "MJIZI ltr§2| ^^^0\\ 2|8H0T£rH ElOi 
2i£U. "S3S"0| ^S!°JaI 2 = 3i£L|Ck Q°}, &&™21 LHgOil ti\Z\ OIS 
mJ\2\ atJS°| atrOIErll &^®?l£UQ. m21ti\mL\Q.) This power 
transmission structure provides reliability in transmitting the power comparing with 
the conventional structure in which the rotational torque is transmitted by the surface 



pressure of the screw 50, thereby increasing reliability of the product itself. 

Also, it can be understood that the protrusion and the coupling hole function 
to position the hub with respect to the driving shaft when the screw is fastened. The 
positioning makes it possible to simplify an assembling process and thus increase 
productivity of the product. 

Claims 
Claim 1 

A coupling structure of a driving shaft in a tub rotating type washing machine, 
comprising: 

a driving shaft for transmitting rotational force; a hub for transmitting the 
rotational force from the driving shaft to a tub; 

a fastening means for fastening the driving shaft and the hub; and 

a positioning means for positioning the driving shaft and the hub when 
coupling the driving shaft and the hub. 

Claim 2 

The coupling structure as set forth in claim 1 , wherein the positioning means 
comprises a protrusion which is selectively formed at one of the hub and the driving 
shaft, and a coupling hole which is formed at the other side and in which the 
protrusion is inserted, and the rotational force of the driving shaft is transmitted by the 
protrusion and the coupling hole. 

Claim 3 

The coupling structure as set forth in claim 2, wherein the protrusion is 
formed into a conical shape, in which its end has a small diameter. 



Claim 4 

The coupling structure as set forth in claim 2, wherein the coupling hole is 
formed into a conical shape, in which a large diameter is formed at a portion through 
which the protrusion is inserted. 



